il

it alignment outline

EMCALs chamber alignment with tracks

Data: pass 2 (about 860 runs - takes 25 hours of running).
Trigger: beams, interactions and NuMI target
Tracks: use TrkCand tracks with projection into EMCAL based on Seg456

Avoid uncertainties:

- drop fake tracks and if Ny >1 then require the separation between pair of tracks to be >5 cm,
- the track should be 2 cm away from chamber edges,

- do not apply the track within the dead anode wire region,

- the EM shower should be in match with track (4=5 cm) in both views simultaneously,

- the individual cluster (in single plane) should be a member of above shower,

- use the narrow clusters (up to 4 wires wide = 10 cm).
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The separation distributions for the pair of tracks at EMCAL position: left - in X-view, right - in Y-view.
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M dead channel2
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Top plots: the channel occupation distributions. The plots are indicate the dead channels: in plane 1X (left) at position +1.0
cm and in plane 2Y (right) at position -0.25 cm. Plane 2Y is related to the chamber 13. Bottom plots are the residual
distributions: left - default case, right with the special requirement: do not contribute to the plot if track position is within 4-3

cm range of the dead channel.
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M chambers : 1 — 4, plane 1.X i f
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Turgun - Durga, University of Michigan

chambers : 9 — 12, plane 2Y
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Turgun - Durga, University of Michigan

chambers : 13 — 16, plane 2Y
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Turgun - Durga, University of Michigan

chamber-17

chambers : 17 — 20, plane 3.X ( =
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chambers : 21 — 24, plane 3X ( =

Turgun - Durga, University of Michigan
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Turgun - Durga, University of Michigan

chambers : 25 — 28, plane 4Y
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Turgun - Durga, University of Michigan

chambers : 29 — 32, plane 4Y
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chambers : 33 — 36, plane 5.X ( =

Turgun - Durga, University of Michigan
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Turgun - Durga, University of Michigan

chambers : 41 — 44, plane 6Y
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Turgun - Durga, University of Michigan

chambers : 45 — 48, plane 6Y
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M chambers : 49 — 52, plane 7.X ( f

Turgun - Durga, University of Michigan
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chambers : 53 — 56, plane 7.X ( =

Turgun - Durga, University of Michigan
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M chambers : 57 — 60, plane 8Y
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chambers : 61 — 64, plane 8Y
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M chambers : 65 — 68, plane 9.X ( f
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M chambers : 69 — 72, plane 9X ( f

chamber-69 histCham-69 chamber-70 | histCham-70

Entries 150185 Entries 57878

Mean -0.05251 Mean -0.02496

RMS 1.536 3500 m:-0.01£0.01 cm . RMS 1.657
0:094+0.01cm 4+ +

+

o+

10000

m: 0.00+0.00 cm
c 6:0.87+£0.00 cm 3000
08000
N
OS6000
~—~
12
(-
<]_)4000
>
L
2000

o b b b b b by b by g o b b b b b by b s b g g
4 3 2 4 0 1 2 3 4 5 4 3 2 4 0 1 2 3 4 5
Track - Cham,_,, [cm] Track - Cham,,, [cm]

chamber-71 histCham-71 chamber-72 | histCham-72

Entries 42086 Entries 26160

[ Mean 0.02004 - Mean 0.02895
m: -0.00 + 0.01 cm RMS 1.611 1600 ™: 0.02+0.01 cm RMS 1.634

6:0.93+0.01 cm 0:0.99+0.02cm

2500
14

©1200

AN

1000

~

» 800

c

® 600

>

W 400
200

AR I I P I I IR WA A WA wAr AT I P BRI AT IFARAT I A B
-4 - 2 - 0 1 2 3 4 5 -4 - 2 - 0 1 2 3 4 5

3 1 3 1
Track - Cham,,, [cm] Track - Cham,,, [cm]

E2000
N
o
21500
[%2]
IS
$1000

>
L

Turgun - Durga, University of Michigan emcal-alignment August 15,2006 Page 21



il

University of Michigan

Turgun - Durga, University of Michigan

chambers : 73 — 76, plane 10Y

histCham-73

chamber-73

Entries 10403
Mean 0.01433
m: 0.00 + 0.02 cm RMS 1.781

600

c6:1.01£0.03 cm

[6)]
o
o

I
o
o

Events /0.2 cm

oo b b b by by b s b g by s by iy
4 3 2 4 0 1 2 3 4 5
Track - Cham,_,, [cm]

histCham-74

chamber-74 |

Entries 31142
Mean -0.02032

m: 0.00 + 0.01 cm RMS 1.758

1800

1600
E
£1400
1200
o

1000
n
2 800

600

400

0:0.97+0.01 cm

o
>
L

Coovvo b b b by by b s b g by B 1y
4 3 2 4 0 1 2 3 4 5
Track - Cham,,, [cm]

histCham-75

Entries 51258

chamber-75
Mean -0.01433

m: -0.01+£ 0.01 cm RMS 1.641

3000 6:0.93+£0.01 cm

£2500
Al
<2000

N1500
c

q>_)1 000
L

o b b b b b b s L b Ly

4 3 2 4 0 1 2 3 4 5

3 1
Track - Cham,,, [cm]

emcal-alignment

histCham-76

Entries 77050

chamber-76 |
Mean -0.006108

m: -0.00 £ 0.01 cm RMS 1.66

4500
£4000
53500
(q\]
33000
~2500
§2)
5000
L%’1 500
1000
500

6:0.94+0.01 cm

o b b b b b b s b L Ly

4 3 2 4 0 1 2 3 4 5

3 1
Track - Cham,,, [cm]

O
OV1[TgTT

August 15,2006



il

University of Michigan

Turgun - Durga, University of Michigan

chambers : 77 — 80, plane 10Y
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chamber positions

e

plane 1X

plane 3X

plane 5X

plane 7X

plane 9X

plane 2Y

-77.74

-57.25

-36.88

-16.60

3.69

24.20

44.68

plane 4Y

-78.56

-57.85

-37.40

-16.99

3.30

23.68

44 11

plane 6Y

-77.45

-57.02

-36.42

-16.36

413

24.40

44 .93

plane 8Y

-78.25

-57.97

-37.34

-17.16

3.26

23.58

4419

plane 10Y

-77.39

-57.14

-36.59

-16.45

3.93

24.44

44 .85

Table 1: The resulting EMCALSs chamber positions (in cm).
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hist31
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The track - emcal match vs momentum distributions: left - in X-view, right - in Y-view.
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emcal-alignment

momentum dependence
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s run dependence

hist21 hist22
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The track - emcal match vs run number distributions: left - in X-view, right - in Y-view.
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track positions
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The track position distributions at Zg s A : left in X-view, right - in Y-view. Black histogram - track, red - when match with

Turgun - Durga, University of Michigan

the shower is on.

emcal-alignment
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hist13 hist14
Entries 5792128 Entries 3803690
Mean 1.126 Mean -4.563
RMS 38.64 RMS 38.45
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The unmatched shower position distributions: left in X-view, right - in Y-view. Deeps in every 20 cm space are consistent with
the gaps between chambers (size of gap can be derived from Table in page 24). Small spikes indicates the anode wire

positions. One can conclude that there is no indications on the fake showers based on the noisy channels.
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Pass 2 data used to perform the alignment of the EMCALSs chambers.

All EMCALs chamber positions were tuned with a good accuracy: a fraction of mm.

The alignment stability and the track-emcal match quality were tested vs the track momenta, the track

position and vs the run number. They all looks pretty stable.
So far we not seen the effects related to the noisy channels.

Next: keep working on the software codes for pass 3
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